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DETAILED ACTION 
Claim Objections 

Claims 14-16 and 18 are objected to because of the following informalities: 
Claims 14-18 depend on cancelled claim 13. The claims should depend on claim 12. 
Appropriate correction Is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill In the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 6, 9, and 20-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Horiike et al (US 6,475,446 B1) in view of Dalla Betta et al (US 5,183, 
401) and Bruck (US 6,365,283 81). 

Regarding claim 6, Horiike et al teaches a catalytic combustor comprising: a first 
catalytic stage receiving an oxidizer and fuel and discharging a partially oxidized 
fuel/oxidizer mixture; and a second catalytic stage receiving the partially oxidized 
fuel/oxidizer mixture and further oxidizing the partially oxidized fuel/oxidizer mixture, the 
second catalytic stage comprising a passageway for conducting a bypass portion of the 
partially oxidized fuel/oxidized mixture past a catalyst disposed therein; the transition 
stage comprises a flow area region disposed between an inlet end receiving the partially 
oxidized fuel/oxidizer mixture from the first catalytic stage and an outlet end discharging 
the partially oxidized fuel/oxidizer mixture onto the second catalytic stage (see Abstract; 
column 1, lines 19-41 and line 53 through column 2, line 8; column 4, lines 50-53; and 
figure 4 and 6). 

Horiike does not teach a narrowed flow area transition region; the second 
catalytic stage having an outlet temperature elevated sufficiently to completely oxidize 
the mixture without using a separate ignition source; and an oxidation completion stage 
disposed downstream of the second catalytic stage for recombining the first and second 
portions of the mixture and completing oxidation of the mixture. 
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Dalla Betta et al teaches temperatures above the autoignition temperature, and 
homogeneous completion zone defined as an area to achieve substantial completion of 
combustion (see column 12, lines 54-64) and column 13, lines 21-26). 

It would have been obvious to one of ordinary skill in the art at the time the 

I 

invention was made to modify the teachings of Horiike et al with the teachings of Dalla 
Betta et al without destroying the teachings of Horiike et al to produce working gas 
which contains substantially no NOx and is at a temperature comparable to nonnal 
combustion process without shortening the useful life of the catalyst and its support (see 
column 14, lines 5-12). 

Bruck teaches wherein the second catalytic stage further comprises a plurality of 
separate catalytic elements comprising an identical cross-section and being angularly 
rotated about the flow axis with respect to an adjacent catalytic element effective to 
cause mixing of a flow about the flow axis; and a transition stage disposed between the 
first catalytic stage and the second catalytic stage and that as fluid flows through the 
catalyst support the channels increase causing a narrowing of flow (see figures 1 and 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Bruck 
to permit continuous catalytic conversion even under heavily fluctuating operating 
condition with phases in which relatively cold exhaust emissions reach the catalytic 
converter (see column 3, lines 61-65). 
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Claims 9 and 20-21 depend on claim 6 such that the reasoning used to reject 
claim 6 will be used to reject the dependent portions of the claims. 

Regarding claim 9, Horiike et al does not teach the second catalytic stage further 
comprises a first region comprising a first catalytic material, and a second region 
disposed downstream of the first region and comprising a second catalytic material 
different from the first catalytic material. 

Dalla Betta et al teaches the second catalytic stage further comprises a first 
region comprising a first catalytic material, and a second region disposed downstream 
of the first region and comprising a second catalytic material different from the first 
catalytic material (see column 10, 2"*^ and 4''' paragraphs), 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Dalla 
Betta et al without destroying the teachings of Horiike et al to produce working gas 
which contains substantially no NOx and is at a temperature comparable to normal 
combustion process without shortening the useful life of the catalyst and its support (see 
column 14, lines 5-12). 

Regarding claim 20, Horiike et al teaches the second catalytic stage comprises a 
plurality of plates defining longitudinal passageways (see figures 2 and 3 and column 1, 
lines 8-13). 

Regarding claim 21, Horiike et al teaches the second catalytic stage further 
comprises a catalyst support selected from the group consisting of a honeycomb 
structure, a tower packing structure, and a packed particle structure (see figure 2). 
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Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiike et 
a! (US 6,475,446 B1) in view of Dalla Betta et al (US 5,183, 401). Bruck (US 6,365,283 
B1), and Fay, III et al (US 6,040,266). 

Regarding claim 1 , Horiike et al teaches a catalytic combustor comprising: a first 
catalytic stage comprising a metallic catalyst support and receiving an oxidizer and a 
fuel and discharging a partially oxidized fuel/oxidizer mixture; a second catalytic stage 
disposed within a pressure boundary defining a pressure boundary cross-sectional flow 
area, the catalyst support receiving a first portion of the mixture and presenting a 
support cross sectional flow area less than the pressure boundary cross-sectional flow 
area to define a bypass passageway for allowing a second portion of the mixture to 
bypass the catalytic support; and a transition stage disposed between the first catalytic 
stage and the second catalytic stage disposed between an inlet end receiving the 
partially oxidized fuel/oxidizer mixture from the first catalytic stage and an outlet end 
discharging the partially oxidized fuel/oxidizer mixture into the second catalytic stage 
(see Abstract; column 1, lines 19-41 and line 53 through column 2, line 8; column 4, 
lines 50-53; and figure 4 and 6). 

Horiike does not teach a narrowed flow area transition region; the second 
catalytic stage comprising a ceramic reticulated foam catalyst support; the second 
catalytic stage having an outlet temperature elevated sufficiently to completely oxidize 
the mixture without using a separate ignition source; and an oxidation completion stage 
disposed downstream of the second catalytic stage for recombining the first and second 
portions of the mixture and completing oxidation of the mixture. 
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Dalla Betta et al teaches ceramic catalytic supports, temperatures above the 
autoignition temperature, and homogeneous completion zone defined as an area to 
achieve substantial completion of combustion (see column 8, lines 25-29; column 12, 
lines 54-64); and column 13, lines 21-26). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Dalla 
Betta et al without destroying the teachings of Horiike et al to produce working gas 
which contains substantially no NOx and is at a temperature comparable to normal 
combustion process without shortening the useful life of the catalyst and its support (see 
column 14, lines 5-12). 

Fay, III et al teach that ceramic or metallic reticulated foam for catalyst systems 
provide much greater surface contact and mixing at equivalent or reduced pressure 
drops and reduced catalyst dimensions compared to honeycomb structure (column 3, 
line 41 - column 4, line 35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the combined teachings of Horiike et al and Dalla Betta et 
al with the teachings of Fay, III et al because reticulated ceramic foam catalyst supports 
are capable of extended high temperature operation and provides for both exhaust 
conversion and sound suppression in the same unit (see Fay, III et al column 3, lines 
57-62). 

Bruck teaches that as fluid flows through the catalyst support the channels 
increase causing a narrowing of flow (see figures 1 and 5). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et a! with the teachings of Bruck 
to permit continuous catalytic conversion even under heavily fluctuating operating 
condition with phases in which relatively cold exhaust emissions reach the catalytic 
converter (see column 3, lines 61-65). 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiike et 
al (US 6,475.446 B1), Dalla Betta et al (US 5,183, 401), Bruck (US 6,365,283 B1). and 
Fay, III et al (US 6,040,266) as applied to claim 1 , and further in view of Spadaccini et al 
(US 5,207,053). 

Claim 2 depends on claim 1 such that the reasoning used to reject claim 1 will be 
used to reject the dependent portions of the claim. 

Regarding claim 2, Horiike et al does not teach the second catalytic stage further 
comprises a catalytic material selected from the group consisting of perovskite, zeolite, 
and hexaaluminate. 

Spadaccini et al teach that catalyst used for combustion of fuel for turbines 
include precious metal catalyst such as platinum and palladium and zeolites (col. 5, 
lines 3-7). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention to have used any of palladium, platinum or zeolite for the catalytic material in 
the ceramic foam in the combustor of the references as combined, as taught by 
Spadaccini et al as alternative catalyst used for combustion of fuel for turbines. The use 
of zeolite, as claimed in Claim 2, would have been obvious to one of ordinary skill in the 
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art as a suitable catalyst for the second catalytic stage in the combustor of the 
references as combined. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiike et 
al (US 6,475,446 B1), Dalla Betta et al (US 5,183, 401), Bruck (US 6,365,283 B1), and 
Fay, III et al (US 6,040,266) as applied to claim 1. and further in view of Kato (US 
5.439,651). 

Claim 4 depends on claim 1 such that the reasoning used to reject claim 1 will be 
used to reject the dependent portions of the claim. 

Regarding claim 4, Horiike et al does not teach the ceramic reticulated foam 
catalytic support comprises a cruciform cross-section. 

The Kato reference teaches a cruciform cross-section (see column 3, 5*'' 
paragraph and Figure 3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention to have modified the combustor of the references as combined to provide a 
catalyst foam support with a crucifonn cross-section, as suggested by Kato, to provide a 
foam support providing bypass passages of different cross-sectional area depending on 
the desired amount of bypass. 

Claims 3 and 5 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horiike et al (US 6,475,446 B1), Dalla Betta et al (US 5,183, 401), Bruck (US 6,365,283 
B1), and Fay, III et al (US 6,040,266) as applied to claim 1 above, and further in view of 
Lywood et al (US 5,228,847). 
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Claims 3 and 5 depend on claim 1 such that the reasoning used to reject claim 1 
will be used to reject the dependent portions of the claims. 

Regarding claim 3, Horiike et al does not teach the bypass passageway is 
disposed around a portion of a perimeter of the ceramic reticulated foam catalytic 
support. 

Fay, III et al teach that ceramic or metallic reticulated foam for catalyst systems 
provide much greater surface contact and mixing at equivalent or reduced pressure 
drops and reduced catalyst dimensions compared to honeycomb structure (column 3, 
line 41 - column 4, line 35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Fay, III 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 

Lywood et al disclose using a catalyst body, which provides outer annular bypass 
region (see column 7, lines 25-32, Fig. 1), thus a bypass passageway disposed around 
a perimeter of the foam support as claimed. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of 
Lywood et al to eliminate the need for high activity catalysts (see column 3, lines 1-3). 

Regarding claim 5, Horiike et al does not teach the ceramic reticulated foam 
support comprises a donut-shaped cross-section. 
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Lywood et al disclose using a catalyst body having a central hole (column 7, lines 
19-20, Fig. 1), thus a foam support comprising a donut-shaped cross-section as 
claimed. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of 
Lywood because reticulated ceramic foam catalyst supports are capable of extended 
high temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Lywood et al column 3, lines 57-62). 

Claims 8 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horlike et al (US 6,475,446 B1), Dalla Betta et al (US 5,183, 401) and Bruck (US 
6,365,283 B1) as applied to claim 6, and further in view of Spadaccini et al (US 
5,207,053). 

Claims 8 and 22 depend on claim 6 such that the reasoning used to reject claim 
6 will be used to reject the dependent portions of the claims. 

Regarding claim 8, Horiike et al does not teach the second catalytic stage further 
comprises a catalytic material selected from the group consisting of perovskite, zeolite, 
and hexaaluminate. 

Spadaccini et al teach that catalyst used for combustion of fuel for turbines 
Include precious metal catalyst such as platinum and palladium and zeolites (col. 5, 
lines 3-7). 

It would have been obvious to one having ordinary skill In the art at the time the 
invention to have used any of palladium, platinum or zeolite for the catalytic material in 
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the ceramic foam in the combustor of the references as combined, as taught by 
Spadaccini et al as alternative catalyst used for combustion of fuel for turbines. The use 
of zeolite, as claimed in Claim 2, would have been obvious to one of ordinary skill in the 
art as a suitable catalyst for the second catalytic stage in the combustor of the 
references as combined. 

Regarding claim 22, Horiike et al does not teach the first catalytic stage 
comprises a rich catalytic stage. 

Spadaccini et al teach that staged rich/lean combustion reduces Nox emissions 
(see column 2, lines 3-6). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention to have provided the first and second catalytic stages in the method of Horiike 
et al as a rich catalytic stage as claimed in Claim 22, as taught by Spadaccini et al to 
reduce Nox emissions. 

Claims 10,12, 14-16 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Horiike et al (US 6,475,446 B1), Dalla Betta et al (US 5,183, 401) 
and Bruck (US 6,365,283 B1) as applied to claim 6, and further in view of Fay, III et al 
(US 6,040,266). 

Claims 10 and 12 depend on claim 6 such that the reasoning used to reject claim 
6 will be used to reject the dependent portions of the claims. 

Regarding claim 10, Horiike et al teaches two catalytic stages with metal 
supports (see Abstract). 



Application/Control Number: 10/797,455 Page 13 

Art Unit: 1743 

Horiike et al does not teach a first catalytic material disposes on a metallic 
support in the first catalytic stage; and a second catalytic material, different from the first 
catalytic material, disposed on a ceramic support in the second catalytic stage. 

Dalla Bella et al teaches the first catalytic material is disposed on a metallic 
support on the first catalytic stage and a second catalytic material different from the first 
catalytic material disposed on a catalytic support in the second catalytic stage (see 
column 6, lines 43-46 and column 10, lines 13-31) but does not disclose disposing the 
catalytic material in the second catalytic stage on a ceramic support of ceramic 
reticulated foam. 

The Fay, III et al reference teaches ceramic reticulated foam catalyst support 
provides greater surface contact and mixing at equivalent or reduced pressure drops 
and greatly reduced catalyst dimensions than honeycomb structure (column 3, line 43- 
47, column 4, lines 4-6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the combined teachings of Horiike et al and Dalla Betta et 
al with the teachings of Fay, III et al because reticulated ceramic foam catalyst supports 
are capable of extended high temperature operation and provides for both exhaust 
conversion and sound suppression in the same unit (see Fay, III et al column 3, lines 
57-62). 

Regarding claim 12, Horiike et al does not teach the second catalytic stage 
further comprises a catalytic material disposed on ceramic reticulated foam. 
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The Fay, III et al reference teaches ceramic reticulated foam catalyst support 
provides greater surface contact and mixing at equivalent or reduced pressure drops 
and greatly reduced catalyst dimensions than honeycomb structure (column 3, line 43- 
47, column 4, lines 4-6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Fay, II 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 

Claims 14-16 and 18 depend on claim 12 such that the reasoning used to reject 
claim 12 will be used to reject the dependent portions of the claims. 

Regarding claim 14, Horiike et al does not teach the separate catalytic elements 
comprise ceramic reticulated fpam catalyst supports comprising different size grades. 

Fay, III teaches that a ceramic reticulated foam support can be used Instead of a 
metallic support in an exhaust system (see column 3, lines 18-25). The ceramic 
structure is porous with pore densities from 10-1000 ppi (see column 4, line 46 and lines 
51-54), which implies different pore size grades. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teaching of Fay, III 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce ceramic reticulated foam catalyst supports with different 
pore size grade to obtain the desired degree of catalytic combustion. 

Regarding claim 15, Horiike et al teaches separate catalytic elements comprise 
different cross-section (see figure 14). 

Regarding claim 16, Horiike et al teaches separate catalytic elements (see figure 

14). 

Horiike et al does not teach different catalytic material on those elements. 

Dalla Betta et al teaches the separate catalytic elements comprise different 
catalytic material (see column 10, 2"*^ paragraph and column 11,2"^ and 4"^ 
paragraphs). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Dalla 
Betta et al without destroying the teachings of Horiike et al to produce working gas 
which contains substantially no NOx and is at a temperature comparable to normal 
combustion process without shortening the useful life of the catalyst and its support (see 
column 14, lines 5-12). 

Regarding claim 18, Horiike et al teaches each catalytic element is spaced apart 
from an adjacent catalytic element along the flow axis (see figure 6) since the 
intermediate stage, which has no catalytic activity is in between the catalytic elements 
along the flow axis. 



Application/Control Number: 10/797,455 Page 16 

Art Unit: 1743 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiike 
et al (US 6,475,446 B1), Dalla Betta et al (US 5,183, 401) and Bruck (US 6,365,283 B1) 
as applied to claim 6, and further in view of Yoshizaki (US 5,800,789). 

Claim 1 1 depend on claim 6 such that the reasoning used to reject claim 6 will be 
used to reject the dependent portions of the claims. 

Regarding claim 11, Horiike et al does not teach the second catalytic stage 
further comprises a metallic support comprising a rnetal alloy selected from the group 
consisting of molybdenum disilicide, iron-chromium-aluminum, and iron alumnide. 

The Yoshizaki reference teaches a metallic support for platinum or palladium 
catalyst comprising iron-chromium-aluminum alloy (column 6, 9**^ paragraph). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention to have provided the metal support for the catalyst of the second combustion 
stage of the Horiike et al reference of iron-chromium-aluminum alloy, as taught by 
Yoshizaki, as metal support used for platinum or palladium catalyst. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiike 
et al (US 6,475,446 B1), Dalla Betta et al (US 5,183, 401) and Bruck (US 6,365.283 B1) 
as applied to claim 6, and further in view of Huttenhofer et al (US 5,820,832). 

Claim 19 depends on claim 6 such that the reasoning used to reject claim 6 will 
be used to reject the dependent portions of the claim. 

Regarding claim 19, the Horiike et al reference teaches a second catalytic stage 
(see Abstract) further comprises a tubular catalyst support (see figures 1 and 2). 
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The Horiike et al reference does not teach the tubular catalyst support coated 
with a catalytic material on an outside surface and an inside surface. 

The Huttenhofer et al reference teaches a catalyst support coated with a catalytic 
material on an outside surface and an inside surface (see column 4, 13**^ paragraph). 
The Huttenhofer reference does not teach a tubular catalyst support. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention to modify the second combustion stage of the Horiike et al reference with 
catalytic material coating the outside and inside surfaces. It would give the catalytic 
structure added utility within the process where the fuel may come in contact with the 
catalyst on the outside surface, inside surface, or both. 

Claims 24-27 and 29-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Horiike et al (US 6,475,446 B1) in view of Lywood et al (US 
5,228,847), Bruck (US 6,365,283 81), Fay, III et al (US 6,040,266). 

Regarding claim 24, Horiike et al teaches a catalytic combustor comprising: an 
upstream pressure boundary comprising a catalytic surface disposed for receiving a 
fuel/oxidizer mixture and discharging a partially oxidized fuel/oxidlzer mixture; a 
downstream pressure boundary defining a pressure boundary cross-sectional flow area 
for receiving the partially oxidized fuel/oxidizer mixture; a catalyst-coated support 
disposed within the second pressure boundary for receiving a first portion of the 
mixture; and a transition pressure boundary disposed between the upstream pressure 
boundary and the downstream pressure boundary disposed between an inlet end 
receiving the partially oxidized fuel/oxidizer mixture from the upstream pressure 
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boundary and an outlet end discharging the partially oxidized fuel/oxidizer mixture into 
the downstream pressure boundary (see Abstract; column 1, lines 8-13 and lines 19-41 
and line 53 through column 2, line 8; column 4, lines 50-53; and figure 4 and 6). 

Horiike does not teach a narrowed flow area transition region; the downstream 
pressure boundary comprising a ceramic reticulated foam catalyst support for receiving 
a first portion of the mixture and presenting a support cross-sectional flow area less 
than the downstream pressure boundary cross-sectional flow area to define a bypass 
passageway for allowing a second portion of fuel/oxidizer mixture to bypass the foam 
support. 

Bruck teaches that as fluid flows through the catalyst support the channels 
increase causing a narrowing of flow (see figures 1 and 5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Bruck 
to pennit continuous catalytic conversion even under heavily fluctuating operating 
condition with phases in which relatively cold exhaust emissions reach the catalytic 
converter (see column 3, lines 61-65). 

Butler et al defines the Venturi effect as the increase in velocity of a stream of 
gas or liquid as it passes from one area through another area of smaller size or 
diameter. 

Fay, III et al teach that ceramic or metallic reticulated foam for catalyst systems 
provide much greater surface contact and mixing at equivalent or reduced pressure 
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drops and reduced catalyst dimensions compared to lioneycomb structure (column 3, 
line 41 - column 4, line 35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Fay, III 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 

Lywood et al disclose a catalytic combustor comprising: a pressure boundary 
defining a pressure boundary cross-sectional flow area for conveying a fuel/oxidizer 
mixture; and a catalyst bodies (catalyst-coated, foam-support), either of foam or 
honeycomb, disposed within the pressure boundary for receiving a first portion of the 
mixture and presenting a support cross-sectional flow area less than the pressure 
boundary cross-sectional flow area to define a bypass passageway for allowing a 
second portion of the fuel/oxidizer mixture to bypass the foam support (see column 4, 
line 64-65; column 7, lines 25-32; and Fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of 
Lywood et al to eliminate the need for high activity catalysts (see column 3, lines 1-3). 

Claims 25-27 and 29-31 depend on claim 24 such that the reasoning used to 
reject claim 24 will be used to reject the dependent portions of the claims. 
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Regarding claim 25, Horiike et al does not teach the reticulated foam support 
comprises a cross-section sized to bypass from 25% to 60% of the mixture past the 
foam support element. 

Fay, III et al teach that ceramic or metallic reticulated foam for catalyst systems 
provide much greater surface contact and mixing at equivalent or reduced pressure 
drops and reduced catalyst dimensions compared to honeycomb structure (column 3, 
line 41 - column 4, line 35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Fay, III 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 

Lywood et al teaches a catalyst body which provides outer annular bypass 
region, which forms about 32% of the total cross section area (column 7, lines 25-32, 
Fig. 1), thus a cross-section sized to bypass from 25% to 80 % of the mixture past the 
foam support element. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of 
Lywood et al to eliminate the need for high activity catalysts (see column 3, lines 1-3). 

Regarding claim 26, Horiike et al teaches the support defines a plurality of 
separate passageways within (see figures 2 and 3) 

Horiike et al does not teach ceramic reticulated foam supports. 
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Fay, Hi et al teach that ceramic or metallic reticulated foam for catalyst systems 
provide much greater surface contact and mixing at equivalent or reduced pressure 
drops and reduced catalyst dimensions compared to honeycomb structure (column 3, 
line 41 - column 4, line 35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Fay, III 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 

Regarding claim 27, Horiike et al does not teach the passageway is disposed 
around a portion of a perimeter of the reticulated foam support. 

Fay, III et al teach that ceramic or metallic reticulated foam for catalyst systems 
provide much greater surface contact and mixing at equivalent or reduced pressure 
drops and reduced catalyst dimensions compared to honeycomb structure (column 3, 
line 41 - column 4, line 35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Fay, III 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 
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Lywood et al disclose using a catalyst body, which provides outer annular bypass 
region (see column 7. lines 25-32, Fig. 1), thus a bypass passageway disposed around 
a perimeter of the foam support as claimed. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teaches of Lywood 
et al to eliminate the need for high activity catalysts (see column 3, lines 1-3). 

Regarding claim 29, Horiike et al does not teach the ceramic reticulated foam 
support comprises a donut-shaped cross-section. 

Lywood et al disclose using a catalyst body having a central hole (column 7, lines 
19-20, Fig. 1), thus a foam support comprising a donut-shaped cross-section as 
claimed. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of 
Lywood because reticulated ceramic foam catalyst supports are capable of extended 
high temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Lywood et al column 3, lines 57-62). 

Regarding claim 30, Horiike et al does not teach the reticulated foam support 
comprises a cross-section perimeter smaller than an internal perimeter of the pressure 
boundary, the foam support supported against the internal perimeter by spaced apart 
standoffs. 

Fay, III et al teach that ceramic or metallic reticulated foam for catalyst systems 
provide much greater surface contact and mixing at equivalent or reduced pressure 
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drops and reduced catalyst dimensions compared to lioneycomb structure (column 3, 
line 41 - column 4, line 35). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Fay, III 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 

Lywood et al teaches a cross-section perimeter smaller than an internal 
perimeter of the pressure boundary, the support supported against the internal 
perimeter by spaced apart standoffs (see column 8, line 41-43). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of 
Lywood because reticulated ceramic foam catalyst supports are capable of extended 
high temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Lywood et al column 3, lines 57-62). 

Regarding claim 31, Horiike et al does not teach the reticulated foam support 
comprises a ceramic material. 

Fay, III et al teach that ceranriic or metallic reticulated foam for catalyst systems 
provide much greater surface contact and mixing at equivalent or reduced pressure 
drops and reduced catalyst dimensions compared to honeycomb structure (column 3, 
line 41 - column 4, line 35). 
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It would have been obvious to one of ordinary skill in the art at the time the 
Invention was made to modify the teachings of Horiike et al with the teachings of Fay, III 
et al because reticulated ceramic foam catalyst supports are capable of extended high 
temperature operation and provides for both exhaust conversion and sound 
suppression in the same unit (see Fay, III et al column 3, lines 57-62). 

Claims 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiike 
et al (US 6,475,446 B1), Lywood et al (US 5,228,847), Bruck (US 6,365,283 81), Fay, III 
et al (US 6,040,266) as applied to Claim 24, and further in view of Kato (US 5,439,651). 

Regarding claim 28, Horiike et al do not teach the support comprises cruciform 
cross-section. 

The Kato reference teaches a cruciform cross-section (see column 3, 5'" 
paragraph and Figure 3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention to have modified the combustor of the references as combined to provide a 
catalyst foam support with a cruciform cross-section, as suggested by Kato, to provide a 
foam support providing bypass passages of different cross-sectional area depending on 
the desired amount of bypass. 

Claims 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiike 
et al (US 6,475,446 81), Dalla 8etta et al (US 5,183, 401), Bruck (US 6,365.283 81). 
and Fay, III et al (US 6,040,266) as applied to claim 1, and further in view of Butler et al 
(RMRS-RP-9). 
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Claim 32 depends on claim 1 such that the reasoning used to reject claim 1 will 
be used to reject the dependent portions of the claim. 

Regarding claim 32, Horiike et al does not teach the narrowed flow region is 
configured for generating a venture effective to limit flashback into the first catalytic 
stream from heat generated in the second catalytic stage. 

Bruck teaches that as fluid flows through the catalyst support the channels 
increase causing a nanrowing of flow (see figures 1 and 5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Bruck 
to permit continuous catalytic conversion even under heavily fluctuating operating 
condition with phases in which relatively cold exhaust emissions reach the catalytic 
converter (see column 3, lines 61-65). 

Butler et al defines the Venture effect as the Increase in velocity of a stream of 
gas or liquid as It passes from one area through another area of smaller size or 
diameter. 

The combined teachings of Horiike et al and Bruck teach the Venturl effect 
through the narrowing of channels through the catalytic combustor. 

Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiike 
et al (US 6,475,446 B1), Dalla Betta et al (US 5,183. 401) and Bruck (US 6,365,283 B1) 
as applied to claim 6, and further In view of Butler et al (RMRS-RP-9). 

Claim 33 depends on claim 6 such that the reasoning used to reject claim 6 will 
be used to reject the dependent portions of the claim. 
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Regarding claim 32, Horiike et al does not teach the narrowed flow region is 
configured for generating a venture effective to limit flashback into the first catalytic 
stream. 

Bruck teaches that as fluid flows through the catalyst support the channels 
increase causing a narrowing of flow (see figures 1 and 5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Horiike et al with the teachings of Bruck 
to permit continuous catalytic conversion even under heavily fluctuating operating 
condition with phases in which relatively cold exhaust emissions reach the catalytic 
converter (see column 3, lines 61-65). 

Butler et al defines the Venture effect as the increase in velocity of a stream of 
gas or liquid as it passes from one area through another area of smaller size or 
diameter. 

The combined teachings of Horiike et al and Bruck teach the Venturi effect 
through the narrowing of channels through the catalytic combustor. 

Response to Arguments 

Applicant's arguments, see page 9, line 31 through page 10, line 10, filed 
corrections to informalities, with respect to specifications and claim 1 have been fully 
considered and are persuasive. The objections of specification and claim 1 have been 
withdrawn. 

Applicant's arguments, see page 10, lines 19-24, responding "a transition stage 
disposed between the first catalytic stage and the second catalytic stage, the transition 
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stage comprising a narrowed flow area region disposed between an inlet end receiving 
the partially oxidized fuell/oxidizer mixture from the first catalytic stage and an outlet end 
discharging the partially oxidized fuel/oxidizer mixture into the second catalytic stage", 
with respect to the rejection(s) of claim(s) 1 under 35 USC 103 have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Horiike et al (US 4,475,446 B1) and Bruck (US 6,365,283 81). 

Applicant's arguments with respect to claims 2-5 have been considered but are 
moot in view of the new ground(s) of rejection. 

Applicant's arguments, see page 10, line 32 through page 12, line 17, responding 
"second catalytic stage further comprises a plurality of separate catalytic elements 
disposed along a flow axis of the combustor, each of the plurality of separate catalytic 
elements comprising an identical cross-section and being annularly rotated about the 
flow axis with respect to an adjacent catalytic element effective to cause mixing of a flow 
about the flow axis" and "a transition stage disposed between the first catalytic stage 
and the second catalytic stage, the transition stage comprising a narrowed flow area 
region disposed between an inlet end receiving the partially oxidized fuell/oxidizer 
mixture from the flrst catalytic stage and an outlet end discharging the partially oxidized 
fuel/oxidizer mixture into the second catalytic stage", with respect to the rejection(s) of 
claim(s) 6 under 35 USC 103 have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
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new ground(s) of rejection is made in view of Horiike et a! (US 4,475,446 B1) and Bruck 
(US 6,365,283 81). 

Applicant's arguments with respect to claims 8-12, 14-16, and 18-22 have been 
considered but are moot In view of the new ground(s) of rejection. 

Applicant's arguments, see page 12, line 23 through page 13, line 19, responding 
"a transition stage disposed between the upstream pressure boundary and the 
downstream pressure boundary, the transition pressure boundary comprising a 
narrowed flow area region effective to generate a venture effect disposed between an 
inlet end receiving the oxidized fuel/oxidizer mixture from the upstream pressure 
boundary and an outlet end discharging the partially oxidized fuel/oxidizer mixture into 
the downstream pressure boundary", with respect to the rejection(s) of claim(s) 24 
under 35 USC 103 have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Horiike et al (US 4,475,446 81), Bruck (US 6,365,283 81), 
and Butler et al (RMRS-RP-9). 

Applicant's arguments with respect to claims 25-31 have been considered but are 
moot in view of the new ground(s) of rejection. 

Rejections are provided for new claims 32-33. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Luoma et al (US 5,534,476), Ostroff (US 5,401,483), Socha, Jr. 
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(US 5.966,929), Maus et al (US 5.173,267), Bell et a! (US 5,080.577), and Seo et al 
(The Catalytically Supported Combustorfor Lean Mixtures, 1999). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Natasha Young whose telephone number is 571-270- 
3163. The examiner can normally be reached on Mon-Frl 7:30-5 (alternate Fri off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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